An indirect immunofluorescence respiratory virus panel containing monoclonal antibodies directed against respiratory syncytial virus, parainfluenza virus types 1, 2, and 3, adenovirus, and influenza viruses A and B was used to screen specimens in the nonpeak respiratory syncytial virus seasons in 1989 and 1990. The results indicate that the respiratory virus panel is fairly sensitive (79%o) and very specific (99%) for the detection of respiratory viruses directly in clinical specimens during these time periods.
Respiratory viruses including respiratory syncytial virus (RSV), parainfluenza virus types 1, 2, and 3, adenovirus, and influenza viruses A and B are a significant cause of morbidity and mortality in pediatric populations. The introduction of antiviral therapy in the past decade has made treatment of some of these infections in high-risk patients possible and has led to a decrease in the use of unnecessary antibiotics.
During peak RSV seasons, a direct RSV immunofluorescence assay on clinical samples has been shown to be both sensitive and specific for the detection of RSV (1, 4, 5) . However, in the nonpeak RSV season, when other respiratory viruses cause significant respiratory illness in children, a simple, accurate, and rapid test is necessary to detect these viruses both for therapeutic and for infection control purposes.
We evaluated a respiratory virus panel containing a pool of monoclonal antibodies directed against RSV, parainfluenza virus types 1, 2, and 3, adenovirus, and influenza viruses A and B for direct screening of respiratory specimens submitted to our laboratory in the nonpeak RSV air dried and fixed in cold acetone at 4°C for 10 min. After drying, the smears were processed for immunofluorescence with individual reagents. Approximately two-thirds of the sample was used to prepare smears and one-third was reserved for tissue culture.
An indirect immunofluorescence procedure was used with the respiratory virus panel, parainfluenza virus panel, and adenovirus reagents. The respiratory virus panel that was used contained mouse monoclonal antibodies directed against RSV, adenovirus, parainfluenza virus types 1, 2, and 3, and influenza viruses A and B and was manufactured by Bartels Immunodiagnostics, Bellvue, Wash. The parainfluenza virus panel contained monoclonal antibodies directed against parainfluenza virus types 1, 2, and 3 (Chemicon International Inc., Temecula, Calif.). Adenovirus was detected by using a monoclonal antibody from Cambridge Bioscience, Worcester, Mass., which contained a group reagent for detection of all 41 serotypes. All indirect immunofluorescence assays (IFAs; including the respiratory virus panel) used fluorescein-labelled goat anti-mouse conjugate (Cappel, Worthington Biochemical, Malvern, Pa.) for the second stage.
RSV, influenza viruses A and B, and individual parainfluenza virus types 1, 2, and 3 were detected by direct immunofluorescence. The reagents used for the direct immunofluorescence procedures were a fluorescein-conjugated RSV monoclonal antibody (Ortho Diagnostics Systems Inc., Rar- 30 parainfluenza virus type 3 isolates, 6 adenovirus isolates, and 4 influenza virus A isolates. Twenty samples were positive for RSV. One specimen appeared to be respiratory virus panel positive; however, individual specific immunofluorescence assays for each respiratory virus were negative and the specimen did not grow a virus in tissue culture. This specimen was considered to be a false positive. All other panel-positive specimens that were not RSV positive were confirmed in tissue culture. Identification of the panelpositive specimens by specific viral immunofluorescence proved to be very specific, and there was no difficulty in interpretation of these smears.
Of the 345 specimens received in these periods, 280 (81%) tested negative by the respiratory virus panel. There was sufficient sample present in 240 specimens to put the specimen in tissue culture. Of these panel-negative specimens, 17 (7%) were positive for a respiratory virus in tissue culture including 3 with RSV, 2 with parainfluenza virus type 2, 2 with parainfluenza virus type 3, 2 with adenovirus, and 8 with influenza virus A. Thus, the majority of these panelnegative but tissue culture-positive specimens were influenza virus A.
Fourteen (6%) of the panel-negative specimens grew a non-respiratory virus in tissue culture. Enterovirus grew in eight samples, herpes simplex virus type 1 grew in three samples, and cytomegalovirus grew in three samples.
The efficiency with which the respiratory virus panel could detect individual viruses is shown in Table 1 . Specificity was excellent for all viruses. Sensitivity was very good for RSV and parainfluenza viruses, reasonably good for adenovirus, and less good for influenza viruses. This same low detection rate for influenza virus by IFA directly on the sample has been reported by others (8, 9, 10, 11) . The sensitivity for influenza virus detection can be increased by enhancement by centrifugation (2) The monoclonal antibody pool has also been shown to be useful for the detection of respiratory viruses in shell vials and has been proven to be a useful adjunct for detection of viral antigens in cell culture (6, 7) .
The monoclonal antibody pool allowed us to make a virologic diagnosis in 90% of the respiratory virus-containing specimens within hours of receipt of the specimen in the laboratory, representing a significant time savings over conventional culture or shell vial techniques. Also, because the presence of a respiratory virus in a sample could be reliably predicted by a pool immunofluorescence, it precluded the necessity of performing multiple immunofluorescence assays on samples that did not contain a respiratory virus. This translated to considerable cost and time savings for the clinical laboratory.
It would be too costly to use the panel for all respiratory specimens throughout the year. In peak RSV seasons, RSV immunofluorescence should be the first test performed on clinical specimens. However, in our hands, the panel was very useful as an initial screen in nonpeak RSV seasons and allowed us to provide the treating physician with useful information quickly without the cost of performing individual immunofluorescences for all viruses in the samples received.
